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1
SEAT ASSEMBLY WITH DISPLACEABLE
NECKREST AND NECK SUPPORT

TECHNICAL FIELD

This document relates generally to the motor vehicle field
and, more particularly, to a new and improved seat assembly
incorporating a displaceable neckrest and neck support.

BACKGROUND

A standard motor vehicle seat is equipped with a headrest
to support the back of the head of a passenger sitting in the
seat. Unfortunately, a standard headrest fails to provide any
side and back (cervical) support. Accordingly, when a pas-
senger intends to take a nap while sitting in the seat, the head
of the passenger has a tendency to drop to one side. This can
wake the passenger or, alternatively lead to discomfort
including, particularly, a sore and stiff neck when the passen-
ger awakes.

This document relates to an improved seat assembly incor-
porating both a neckrest to support the head on each side and
a projecting neck support to support the back of the neck
when a passenger desires to nap or simply enjoy additional
comfort while occupying the vehicle seat.

SUMMARY

In accordance with the purposes and benefits described
herein, a seat assembly is provided for a motor vehicle. The
seat assembly comprises (a) a seat body, including a seating
surface and a storage cavity, (b) a headrest carried on the seat
body and (c) a neckrest pivotally attached to the seat body and
selectively displaceable between a storage position in the
cavity and a deployed position above the seating surface.

More specifically, the seat body includes a seat back having
a front face and a rear face. The storage cavity is provided in
the rear face. Still further, the neckrest comprises two arms
with one arm on each side of the headrest. A switch is con-
nected to the seat assembly. Activation of the switch displaces
the neckrest from the storage position to the deployed posi-
tion.

In one possible embodiment a spring is provided for bias-
ing the neckrest into the deployed position and a lock is
provided for securing the neckrest in the storage position.
Accordingly, when the switch is depressed, the lock is
released and the spring biases the arms of the neckrest into the
deployed position where they project forwardly over the seat-
ing surface on each side of the headrest and function to
support the passenger’s head if it rocks to either side thereby
limiting that motion.

In an alternative embodiment a drive motor is provided for
displacing the neckrest between the storage and deployed
positions and the activation switch controls that drive motor.

Still further, the seat assembly includes a neck support
between the two arms and below the headrest. The neck
support includes a cushion displaceable between a storage
position and a deployed position wherein the cushion projects
forward from the seat back. A mechanical linkage is provided
between the neck support and the neckrest so that the two may
be displaced between the deployed and storage positions
together. More specifically, the neckrest includes a pivot shaft
and the mechanical linkage includes a pinion keyed to the
pivot shaft and a cooperating rack connected to the cushion
and engaged by the pinion whereby as the neckrest is
deployed the pinion is turned to translate the rack and deploy
the cushion.

10

15

20

25

30

35

40

45

50

55

60

65

2

In one possible embodiment a storage compartment is pro-
vided for the neck support. The storage compartment has a
recess for holding the neck support when the neck support is
in the storage position. The storage compartment is located
adjacent the top of the seat back. In one possible embodiment
the activation button is also mounted to the seat body adjacent
the top of the seat back.

In the following description, there is shown and described
several preferred embodiments of the seat assembly. As it
should be realized, the seat assembly is capable of other,
different embodiments and its several details are capable of
modification in various, obvious aspects all without departing
from the seat assembly as set forth and described in the
following claims. Accordingly, the drawings and descriptions
should be regarded as illustrative in nature and not as restric-
tive.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated herein and
forming a part ofthe specification, illustrate several aspects of
the seat assembly and together with the description serve to
explain certain principles thereof. In the drawings:

FIG. 1 is a detailed perspective view illustrating the seat
assembly with the neckrest and neck support both in the
deployed position.

FIG. 2 is a rear elevational view of the seat assembly
showing the contoured cavity in which the two arms of the
neckrest are received when the neckrest is in the storage
position.

FIG. 3 is a side elevational view illustrating the pivotal
movement of the neckrest between the storage and deployed
positions.

FIG. 4 is a schematical cross-sectional view illustrating the
mechanism for operating the neckrest and the mechanical
linkage for connecting the neckrest to the neck support.

FIG. 5 is a detailed schematical perspective view illustrat-
ing the pinion and translating rack of that mechanical linkage.

FIG. 6 is a detailed perspective view of the fixed cylinder in
which the rotary cylinder turns.

FIG. 7a is a schematical representation of one possible
embodiment of seat assembly incorporating a torsion spring
for biasing the neckrest and optional neck support into the
deployed positions.

FIG. 7b is a schematical illustration of yet another embodi-
ment incorporating a drive motor for displacing the neckrest
and optional neck support between storage and deployed
positions.

FIGS. 7¢ and 7d are schematical illustrations of still other
embodiments of the seat assembly including independent
controls for the arms and the support cushion.

Reference will now be made in detail to the present pre-
ferred embodiment of the seat assembly, examples of which
are illustrated in the accompanying drawings.

DETAILED DESCRIPTION

Reference is now made to FIGS. 1-3 illustrating the seat
assembly 10 which incorporates a seat body 12 having a
seating surface 14 and a seat back 16. The seat back 16
includes a front face 18 and a rear face 20. The headrest 22 is
attached to the top of the seat back 16 and may allow for
height adjustment in any manner well known with respect to
the headrest art.

The seatassembly 10 also includes a neckrest 24 and a neck
support 26. Both the neckrest 24 and the neck support 26 are
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selectively displaceable between a storage position and a
deployed position as will be described in greater detail below.

The neckrest 24 comprises two cooperating arms 30, 32
that are pivotally mounted to the seat back 16 with one on
each side of the headrest 22. A storage cavity 34 is provided
in the rear face 20 of the seat back 16. As should be appreci-
ated, the storage cavity 34 is contoured to receive and hold
both of the arms 30, 32 when they are in the storage position
(see particularly FIGS. 2 and 3).

A control switch 36 is provided on the upper shoulder of
the seat back 16. When the switch 36 is depressed, the neck-
rest arms 30, 32 pivot from the storage position S to the
deployed position D (note action arrows in FIG. 3). As illus-
trated in FIGS. 1 and 3, when deployed, the neckrest arms 30,
32 project forwardly over the seating surface 14 on each side
of the headrest 22 so that they may comfortably support the
head of the passenger on the headrest when that passenger
desires to take a nap or enjoy additional passenger comfort
during the trip.

As will be further described below, the neck support 26 is
mechanically linked to the neckrest 24 and is also displace-
able with the neckrest arms 30, 32 between a storage position
wherein the cushion 38 of the neck support is received and
held in a recess 40 of the storage compartment 42 and a
deployed position wherein the neck support cushion 38
projects forwardly from the front face 18 of the seat back 16
to provide cushioned support for the rear of the neck of a
napping passenger whose head is resting on the headrest 22.
Thus, while the neckrest arms 30, 32 prevent the head of the
napping seat occupant from falling to the sides, the neck
support cushion 38 simultaneously provides support to the
rear of the neck to maximize his comfort so that the seat
occupant may awaken refreshed and without a stiff or sore
neck.

Reference is now made to FIGS. 4-6 illustrating the details
of the mechanical mechanism 44 for operating the neckrest
24 and neck support 26.

As best illustrated in FIG. 4, the neckrest arms 30, 32 are
connected by respective connectors 46, 48 to a rotary cylinder
50 which is concentrically received within the fixed split
cylinder 52 and the bearing end cap 53. The cylinder 52 is
fixed in the seat back 16 by molding in place, by pins or other
appropriate means. The mechanism 44 also includes a linear
spring 54 having an integral pin 56. As illustrated, the linear
spring 54 is mounted in the rotary cylinder 50 with the pin 56
extending through an aperture 58 in the rotary cylinder. When
locked in position the pin 56 also extends into an aligned
aperture 60 provided in the fixed cylinder 52 corresponding to
the fully deployed position D of the arms 30, 32. More than
one aperture 60 may be provided in the fixed cylinder 52 if it
is desired to be able to lock the arms 30, 32 into more than one
position. Thus, another aperture may be provided in the fixed
cylinder 52 which corresponds to the storage position. There
may also be another aperture for one or more intermediate
positions between the storage and fully deployed positions.

As further illustrated in FIG. 4, the control switch 36
includes an integral pin 62. When the control switch 36 is
depressed in the direction of action arrow A, the end of the pin
62 engages the linear spring 54 withdrawing the pin 56 from
the aperture 60 in the cylinder 52 so that the rotary cylinder 50
may be rotated in the fixed cylinder 52 to bring the arms 30, 32
into any desired position. When the control switch 36 is
released, the helical spring 64 returns the control switch 36 to
the home position (note flange 66 on switch 36 which engages
margin 67 of seat body 12 to retain the control switch in
position). Simultaneously, the linear spring 54 biases the pin
56 back into the new aligned aperture 60 in the cylinder 52 to
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lock the arms 30, 32 in position. Here it should be noted that
the stopper 68 functions to continuously engage a slot 69 in
the fixed cylinder 52 (see FIG. 6) which limits the range of
pivotal rotation of the cylinder 50 and therefore the arms 30,
32 to an arc defined between the storage and fully deployed
positions.

As should be further appreciated from reviewing FIGS. 4
and 5, a mechanical linkage, generally designated by refer-
ence numeral 70, connects the neck support 26 with the
neckrest 24 so that both are displaced together between the
storage and deployed positions. More specifically, the
mechanical linkage 70 comprises a pinion 72 keyed to the
rotary cylinder 50 and a cooperating rack 74 connected to the
neck support cushion 38. As best illustrated in FIG. 5, the
teeth 76 on the pinion 72 mesh with the teeth 78 on the rack 74
so that as the rotary cylinder 50 turns, the rack 74, and the
neck support cushion 38 connected thereto undergo a linear
translation thereby allowing the cushion to be moved between
the storage position wherein it is partially set back into the
recess 40 of the storage compartment 42 under the headrest 22
and the deployed position wherein the cushion projects for-
wardly from the front face 18 of the seat back 16 to provide
support to the rear of the neck of the passenger sitting in the
seat assembly 10.

As should be appreciated in the embodiment illustrated in
FIGS. 1-5, the neckrest 24 and neck support 26 are manually
deployed by the individual depressing the control switch 36
and manually manipulating the arms 30, 32 into the deployed
position D where they may be locked into position.

FIGS. 7a and 7b schematically illustrate two alternative
embodiments. Inthe FIG. 7a embodiment, a torsion spring 80
is connected to the rotary cylinder 50 and functions to bias the
rotary cylinder and, therefore, the neckrest arms 30, 32 and
neck support cushion 38 into the fully deployed position. In
this embodiment, the operator may return the neckrest 24 and
neck support 26 to the storage position manually by using a
sufficient level of force to overcome the biasing force of the
torsion spring 80 and return the arms 30, 32 to the storage
cavity 34 where the linear spring 54 locks them in position
until they are released again by manipulation of the control
switch 36.

In the alternative embodiment illustrated in FIG. 7b, a
control switch 36 is connected to a drive motor 82, such as a
stepper motor, which drives the rotary cylinder 50 between
the storage and deployed positions. In this embodiment, infi-
nite adjustment may be provided through manipulation of the
control switch 36 which may be toggled in either of two
directions to either deploy the neckrest 24 and neck support
26 into a desired use position or return the neckrest and neck
support to the storage position.

In the alternative embodiment illustrated in FIG. 7c¢, a
torsion spring 84 is provided to bias the arms 30, 32 of the
neckrest 24 into the fully deployed position while a separate
torsion spring 86 is provided to bias the neck support cushion
38. In this embodiment, the arms 30, 32 are connected to one
rotary cylinder 88 while the neck rest support 26 is connected
to another rotary cylinder 90. Thus, in this embodiment, the
neck rest 24 and neck support 36 operate independently of
one another.

In the alternative embodiment illustrated in FIG. 7d, inde-
pendent drive motors 92, 94 and independent rotary cylinders
96, 98 are provided for the neckrest 24 and neck support 26.
A single double action switch 100 is used to selectively acti-
vate the drive motors 92, 94 to provide independent opera-
tions of (a) the arms 30, 32 of the neck rest 24 and the cushion
38 of the neck support 26.
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In summary, numerous benefits result from employing the
concepts disclosed in this document. The seat assembly 10
effectively provides a neckrest 24 which supports the head of
a seat occupant properly on the headrest 22 thereby prevent-
ing the head from falling to either side. Simultaneously, the
neck support 26 is deployed to provide comfort and support to
the rear of the neck. Together these relieve neck strain on the
seat occupant while he naps. When he awakes he is fully
refreshed and any residual neck pain or stiffhess from the nap
is effectively eliminated.

The foregoing has been presented for purposes of illustra-
tion and description. It is not intended to be exhaustive or to
limit the embodiments to the precise form disclosed. Obvious
modifications and variations are possible in light of the above
teachings. All such modifications and variations are within
the scope of the appended claims when interpreted in accor-
dance with the breadth to which they are fairly, legally and
equitably entitled.

What is claimed:

1. A seat assembly for a motor vehicle, comprising:

a seat body including a seating surface, a seat back having

a front face and a rear face and a storage cavity in said
rear face;

a headrest carried on said seat body; and

a neckrest pivotally attached to said seat body and selec-

tively displaceable between a storage position in said
cavity and a deployed position above said seating sur-
face.

2. The assembly of claim 1, wherein said neckrest com-
prises two arms, said headrest being positioned between said
two arms.

3. The assembly of claim 2, further including a switch
connected to said seat assembly, activation of said switch
allowing displacement of said neckrest from said storage
position to said deployed position.

4. The assembly of claim 3, further including a spring for
biasing said neckrest into said deployed position and a lock
for securing said neckrest in said storage position.

5. The assembly of claim 2, further including a drive motor
for displacing said neckrest between said storage and
deployed positions and an activation switch for controlling
said drive motor.

6. The assembly of claim 2, further including a neck sup-
port between said two arms and below said headrest.
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7. The assembly of claim 6, wherein said neck support 45

includes a cushion displaceable between a storage position
and a deployed position wherein said cushion projects for-
ward from said seat back.
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8. The assembly of claim 7, further including a mechanical
linkage between said neck support and said neckrest.

9. The assembly of claim 8, wherein said neckrest includes
a pivot shaft and said mechanical linkage includes a pinion
keyed to said pivot shaft and a cooperating rack connected to
said cushion and engaged by said pinion whereby as said
neckrest is deployed said pinion is turned to translate said
rack and deploy said cushion.

10. The assembly of claim 9, further including a drive
motor for driving said pivot shaft and an activation switch for
controlling said drive motor.

11. The assembly of claim 10, wherein said two arms are
secured to said pivot shaft, said pivot shaft being held in said
seat body while allowing relative rotation of said pivot shaft to
said seat body.

12. The assembly of claim 11, further including a storage
compartment for said neck support.

13. The assembly of claim 12, wherein said storage com-
partment includes a recess for holding said neck support
when said neck support is in said storage position.

14. The assembly of claim 13, wherein said storage com-
partment is located adjacent a top of said seat back.

15. The assembly of claim 14, wherein said activation
button is mounted to said seat body adjacent said top of said
seat back.

16. A seat assembly for a motor vehicle, comprising:

a seat body including a seat back and a seating surface;

a headrest carried on said seat back;

a neckrest pivotally attached to said seat back and selec-
tively displaceable between a storage position and a
deployed position;

a neck support located below said headrest and also selec-
tively displaceable between a storage position and a
deployed position; and

a mechanical linkage between said neck support and said
neckrest wherein said neckrest includes a pivot shaft and
said mechanical linkage includes a pinion keyed to said
pivot shaft and a cooperating rack connected to a neck
support cushion and engaged by said pinion whereby as
said neckrest is deployed said pinion is turned to trans-
late said rack and deploy said cushion.

17. The assembly of claim 16, further including a drive

motor for driving said pivot shaft and an activation switch for
controlling said drive motor.
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